Outcome of disease or outcome of health care?
Health services researchers, following Don- abedian, commonly use the term "outcome" as though it is synonymous with "health care outcome"; this is confusing. Changes in health status can be considered more generally as measures of the outcome of disease processes and other influences on health.6 Health care is only one of the factors which determines the outcome of disease. Age, gender, ethnicity, psychological factors, the social and physical environment, and the nature of underlying and associated conditions also combine to influence the prognosis. A clear distinction should therefore be maintained between the general term "outcome" and the specific term "health care outcome".
It Patients' clinical records remain the major source of information concerning their health care, but these suffer from a number of limitations. Inconsistent and incomplete recording of important items of data can usually be expected when clinical records are used as a data source. 38 There may be little relation between the quality of data and the quality ofcare.39 Clinical findings are mainly used as aids to decision making. The aim is not to collect data which will provide the most precise characterisation of the prognosis. Clinicians also use non-quantifiable impressions based on experience to determine what treatment patients receive; the implicit basis of clinical decision making may not be made explicit in clinical records. It has been shown that clinicians' subjective opinions of the severity of the patients condition are powerful prognostic factors in their own right.404' For this reason it would not be surprising to find that adjustment for severity, based on information obtained from clinical records, was incomplete.
When relevant items of data are recorded they may be subject to misclassification. Random misclassification of confounding variables results in a reduced ability to control for confounding. 42 If the sensitivity and specificity of the classification of the confounder are known, then the effect of random misclassification may be evaluated in simple cases. Where there are several confounding variables, the consequences of misclassification may be difficult to predict.43 Misclassification is often biased. For example, systematic understaging of bladder neoplasms is a well recognised problem." The extent to which patients are investigated varies among institutions, and this can also contribute to differential misclassification. 45 Thus misclassification in the measurement of confounding variables is likely to contribute to the problem of residual confounding and can also result in biased adjustment for confounding.
Risk adjusted measures of outcome Prognostic models have a number of limitations: data requirements may be excessive for routine use; measurement and recording of important variables may not be standardised; many prognostic variables are not known; the prognostic factors which are important may vary among populations and over time in the same population. Despite these limitations the use of prognostic models to adjust for case severity provides an additional insight into the association of outcome with case severity and health care. Differences between the observed outcomes in a group of patients and those predicted by the prognostic model have been termed "risk adjusted monitors of outcome".21 When observational data are used to evaluate health care, risk adjusted measures of outcome provide the nearest available approximation to measures of health care outcome but interpretation will always require consideration of case mix as well as health care intervention. It is never possible to be entirely sure that complete and unbiased adjustment has been made for confounding.
In the United Kingdom few routine data allow the development of risk adjusted measures of outcome. 46 In specific studies, risk adjusted measures of outcome have been used to monitor the introduction of new technologies,47 48 to monitor trends in outcome over time,49 and to examine contemporary variations in outcome among providers.50 For example, McArdle and Hole50 examined variation in practice among 13 surgeons performing surgery for colorectal carcinoma. They found that there were systematic differences among surgeons in rates of postoperative complications, postoperative mortality, and long term survival which were not explained by adjusting for severity. It was reasonable to conclude that some surgeons were more effective than others in treating this disease and to recommend that surgery be concentrated in the hands of specialists. If this study had shown that variation in outcome among surgeons was mainly explained by differences in case severity, then this would have given greater emphasis to the need for more effective treatments for groups of patients with particular prognostic characteristics. The unadjusted association between surgeon and outcome identified a problem; use of adjustment for severity provided an additional insight into the possible causes and the type of intervention which might be helpful in resolving the problem. A randomised trial would be required to provide unequivocal evidence of the effectiveness of the recommended solution.
Conclusions
A number of different changes in health status can be considered as outcomes of disease. Health care is only one of the factors which influence the outcome of disease. A clear distinction should therefore be maintained between the general term "outcome" and the specific term "health care outcome". Unequivocal measurements of health care outcome can only be made in randomised trials. In observational studies the baseline characteristics of patients which characterise case severity must also be taken into account. Incomplete and inaccurate ascertainment of confounding variables limits the extent to which severity can be evaluated. Although it is never possible to be sure that confounding by differences in case mix has been fully evaluated, the estimation of risk adjusted measures of outcome provides the closest approximation to measurement of health care outcomes that can be obtained using observational data 
